ABSTRACT Objective: The aim of this study was to identify the prevalence of malocclusion and orthodontic evaluation criteria in Turkey and determine differences among the 7 regions. Materials and Method: In our research, extra-and intraoral examination of 1023 randomly selected persons from rural and central parts of different regions (500 female subjects and 523 male subjects; mean age = 13.10 6 3.11) were performed. To analyze the data, descriptive statistical methods (mean value, prevalence ratio, standard deviation) were carried out. The significance of regional differences of the evaluation criteria and gender distributions were assessed by means of a v 2 test. Results: Comparison of the classification of malocclusion, crossbite, chin deviation asymmetry, smile line, cleft lip and palate, and profile among the regions showed significant differences (p , 0.05). Class I, II, and III malocclusion was most frequently noted in the Marmara, Aegean, and Central Anatolia regions, respectively. Crossbite was found more frequently on the posterior side (27,4%). Of those with a high smile line, 29.1% were found in the Aegean region. Persons with cleft lip and palate were more frequently identified in the Black Sea, Southeastern Anatolia, and Aegean regions. Midline diastema (6.5%) and openbite (2.9%) in the study group showed no differences between gender and the 7 regions (p . 0.05). Conclusion: Malocclusion and all orthodontic evaluation criteria except midline diastema (p , 0.05) and openbite (p , 0.01) demonstrated statistically significant differences among the 7 regions of Turkey. As a result, we suggest that the distribution of orthodontic anomalies in the different geographic areas should be examined separately to give a more accurate picture of the actual occurrence rate and, therefore, contribute to the development of targeted health policies. (Turkish J Orthod 2014;26:154-161) 
INTRODUCTION
Malocclusion is defined as abnormal alignment in or abnormal occlusal relationships between the dental arches.
1,2 A large number of epidemiologic studies on the prevalence of malocclusion and intraand extraoral evaluation criteria, such as Angle classification, crossbite, chin asymmetry, cleft lip and palate, midline diastema, and openbite, in different populations have been published. [3] [4] [5] [6] [7] [8] The objective of epidemiologic studies in different geographic regions is to contribute to the development of preventive dental programs and to plan the distribution of health services according to treatment need. 9 The need for orthodontic treatment, the prevalence of malocclusion, and evaluation criteria have also been investigated for the Turkish population. 10 , 11 Sarı et al., 12 determined that more than half of the subjects in a study group in the Central Anatolia region showed Class I malocclusion. Four years later, however, after the orthodontic evaluation of 2329 persons in the same region, Gelgö r et al. 13 argued that the most frequent malocclusion was Class II and calculated the incidence of openbite, posterior crossbite, and midline diastema as 8.2%, 9.5%, and 7.0%, respectively. Ç elikog lu et al. 14 undertook a survey os 1507 orthodontic patients and found a high rate of Class I malocclusion in the East Anatolia region. They reported a higher prevalence of openbite (10%) and posterior crossbite (31.5%) and a lower prevalence of midline diastema (4.5%) than did Gelgö r et al. 13 All of the present epidemiologic orthodontic studies in the literature collected samples from one region of Turkey; none compared the interregional orthodontic evaluation trait differences.
When the 74 million population of Turkey is considered, the 31 universities and 705 orthodontists providing orthodontic treatment are inadequate to address the need. Therefore, health policies that focus on the regions where malocclusion is more frequent have must be developed to get maximum output from the limited resources.
The 1st Geography Congress, held in Ankara in 1941, divided Turkey into 7 separate regions according to climate, flora and fauna, human habitat, agricultural diversity, and topography. 15 The aforementioned differences may also cause variations in prevalence and frequency of malocclusion and orthodontic evaluation criteria among the regions.
Consequently, the aim of the present study was to document the prevalence of malocclusion and intraand extraoral evaluation criteria, such as openbite, crossbite, soft tissue chin asymmetry, smile line, and midline diastema, in every region of Turkey and to determine any interregional differences.
MATERIALS AND METHOD
This study is part of an oral health survey analysis project being conducted on 3040 persons in 7 different regions. It was approved by the Ethics Committee of Yeditepe University.
The main sample group of 1023 persons (500 female subjects and 523 male subjects; mean age = 13.10 6 3.11 years) was determined using a stratified proportional randomized sampling strategy from different cities and rural areas in every region of Turkey (Marmara region, n = 199; Black Sea region, n =126; East Anatolia region, n =85; Southeastern Anatolia region,n = 127; Mediterranean region, n = 163; Aegean region, n = 213; and Central Anatolia region, n =176) and intra-and extra oral examination was performed. Subjects aged 8-17 years old who, along with their parents and grandparents, were born in the examined geographic region were included in the study.
A brief history was taken from every person and cleft lip and palate were noted. Subjects who had already undergone or were undergoing orthodontic treatment were excluded from the study.
In extraoral observation, chin deviation from midline, a line passing through glabella perpendicular to the pupiller plane, was measured. Less than 4 mm deviation was defined as symmetric, whereas deviation !4 mm was classified as asymmetric. 16, 17 Furthermore, the subject's profile in natural head position was categorized as convex, straight, or concave according to glabella-subnasale-soft tissue pogonion angle.
Molar relationship of the sample group was checked according to Angle classification (Class I, Class II, Class III) to define the malocclusion. Cases with right-left different molar relations (subdivison malocclusion) were categorized as Class 4. Crossbite was defined as buccal or lingual malposition of anterior and/or posterior teeth and were classified according to location as anterior, unilateral posterior, bilateral posterior, or circular. 18 Additionally, midline diastema was recorded when there was a space of at least 2 mm between the upper central incisors. 3, 6, 7, 13, 14 Overjet and overbite were measured in centric occlusion. Overjet, was defined as the distance parallel to the occlusal plane between the labial surfaces of the maxillary and mandibular central incisors; it was considered negative if the upper central incisors were located in lingual occlusion. Overbite, on the other hand, was defined as the distance between the incisal edges of upper and lower incisors perpendicular to the occlusal plane and was considered negative if the upper central incisor did not overlap the lower incisors. 7 Moreover, if there was a gap between the upper and lower incisors, the subject was included into the openbite group. 3, 6, 13, 14 
Statistical Analysis
The results were evaluated and the statistical analyses were performed by using statistical software (SPSS version 15.0, Chicago, IL, USA). To analyze the data, descriptive statistical methods (mean value, prevalence ratio, standard deviation) were carried out for regional differences; gender distributions were compared by means of a v 2 test.
For all statistical analyses, the significance levels was set at p , 0.05.
RESULTS
Prevalence of malocclusion according to Angle classification in the main sample group was calculated for Class I, II, III, and IV as 39.4%, 48.4%, 11.4%, and 0.8%, respectively (Table 1) . When the malocclusion groups were considered, no statistically differences were found in gender distribution (p . 0.05) ( Table 2) , whereas interregional differences were significant (p , 0.01) ( Table 3 ). Class I malocclusion was most common in the Marmara region (22.8%) but was rarely recorded in the East Anatolia region (7.4%). Class II malocclusion was highest in persons from the Aegean region (18.2%), Class III malocclusion in the Central Anatolia region (19.7%), and Class IV in Mediterranean Region (37.5%). No persons evaluated in East Anatolia, Central Anatolia, and Black Sea regions showed Class IV malocclusion.
The minimum, maximum, and mean (6 standard deviation) values were À5 mm, 10 mm, and 2.65 6 2.06 mm, respectively, for overjet and were À10 mm, Table 1 . Prevalance of orthodontic malocclusion and evaluation criteria 8 mm, and 2.71 6 2.01 mm, respectively, for overbite.
Comparison of distribution of crossbite, asymmetry, smile line, and cleft lip and palate groups interregionally showed statistically significant differences (p , 0.01), whereas no differences existed in terms of gender (p . 0.05).
In total, 743 subjects (72.6%) from the study group had neither transversal anomalies nor negative overjet. Crossbite (27.4%) was diagnosed more frequently on the posterior side unilaterally (15.3%). Persons without any transversal anomaly were mostly observed in the Marmara (19.1%) and Aegean (19.0%) regions (Table 3 ). More than one third of the The prevalence of midline diastema, anterior openbite, and lateral openbite was 6.5%, 1.3%, and 1.6%, respectively (Table 1) . Both the midline diastema and openbite group showed no gender and no interregional significant differences (p . 0.05) (Tables 2 and 3) . The results of the ratings for convex, straight, and concave profiles were 21.3%, 37.0%, and 41.7%, respectively, and presented significant differences between gender (p , 0.05) and regions (p , 0.01). Convex profile was more frequently diagnosed in girls and in the Mediterranean Region (19.0%), whereas concave profile was common in boys and in the South Eastern and Central Anatolia Region (17.0%).
DISCUSSION
Malocclusion prevalence should be the subject of preventive and protective national health policies. 9 The genotype of persons with malocclusion shows hereditary transmission and does not change, whereas phenotype can modify by environmental factors. Geographic regions in a country are grouped by their similar environmental differences in such conditions as climate, flora and fauna, human habitat, agricultural diversity, and topography. Therefore, subjects should be selected from the same geographic region and should be compared between the regions to perform an actual national epidemiologic survey. Likewise, Bas xçiftçi et al. 19 argued that different malocclusion variations can be identified in different geographic regions. That is why the aim of the present study was to determine the prevalence of orthodontic malocclusion and evaluation criteria in randomized selected subjects from 7 different geographic regions of Turkey and to compare the differences between the regions.
In the present study, the rating of Class I, II and III malocclusion was 39.4%, 48.4%, and 11.4%, respectively. The higher prevalence of Class I malocclusion in studies of other populations might be due to ethnic variations. 18, 20, 21 Nevertheless, Josefsson et al. 22 separated the main study group in their study into 4 groups: the Swiss group, the East Europe group, the Asian group, and a group composed of subjects who originated from other countries; they reported that only minor and statistically insignificant differences in the prevalence of malocclusion were found between the groups despite the variation in origin.
Several studies have investigated the prevalence of orthodontic malocclusion and evaluation criteria for the Turkish population in one geographic region. [12] [13] [14] Although in some studies the Class I malocclusion rate was higher than the rate in our study, 13, 14 Ç elikog lu et al. 14 found similar results in the East Anatolia region (41.5%). Additionally, Gelgö r et al. 13 found Class III malocclusion rates (10.3%) similar to those in our study but found higher Class II rates (44.7%) in their subjects from the Central Anatolia region. Moreover, Sarı et al. 12 examined 1602 persons and found Class III malocclusion rates (10.0%) identical to those of Gelgö r et al. 13 in the same geographic region. In the present study, the malocclusion classification showed statistically significant differences among the 7 regions of Turkey (p , 0.01). Class I malocclusion was most commonly identified in the Marmara region (22.8%) and occurred least frequently in the East Anatolia region (7.4%). Class II malocclusion was found rarely in the East Anatolia region (8.5%) and was more frequent in the Aegean region (18.2%) and the Central Anatolia region (17.6%) ( Table 3) .
Openbite can show inherent transmission and prevalence differences between races. 3 The present study assessed the Turkish population and determined a rate of 2.9% (anterior 1.3%, lateral 1.6%) for openbite incidence. In their study of 1601 children in Tanzania, Mtaya et al. 18 reported rates of 15.0% for anterior and 1.1% for lateral openbite. In contrast, similar to our results, in a study in which 810 children were observed in Italy, the rate was 2.0%. 7 Souames et al., 23 who studied a French population, and Profitt et al., 24 who studied an American population, published rates similar to ours for openbite. Ç elikog lu et al.
14 rated openbite as 10.0% in the East Anatolia region, whereas in the present study, 15.4% of all openbite cases were from the East Anatolia region (Table 3) . Furthermore, Sarı et al. 12 calculated an openbite incidence of 2.7% in Central Anatolia. Similarly, in the present study the rate was 2.3% in the Central Anatolia region.
In the main study group, 27.4% showed crossbite. Crossbite was most frequently on the posterior side unilaterally (15.3%). The prevalence of bilateral posterior crossbite was 5.8%. Crossbite prevalence in other populations has been found to be lower than we found in the present study. 18 After observing 511 subjects in the French population, a study reported similar results for anterior (2.2%) and bilateral posterior (4.1%) crossbite, but the rate for unilateral posterior crossbite (4.3%) was only one-fourth of the rate of the present study (15.3%). 23 Ç elikog lu et al.
14 determined a unilateral crossbite rate of 15.0% in
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East Anatolia region, whereas in the present study, 7.0% of the crossbite group was found in the East Anatolia region and 13.4% of the subjects evaluated in East Anatolia region presented crossbite (Table  3) . Crossbite showed significant differences between the geographic regions (p , .01). No crossbite was most frequently identified in the Marmara and the Aegean regions. Cleft lip and palate is the second most common major congenital anomaly in Turkey. 25 The malformation is also influenced by environmental factors and usually shows inherent transmission and cluster in families with first-degree consanguineous marriage, in which the risk increases 40 times compared with general population. 26 Tunçbilek 27 found a 1.0% incidence of cleft lip and palate in Turkey. In the present study, the incidence for cleft lip and palate was lower (0.6%) and was recorded in the Black Sea, Southeastern Anatolia, and Aegean regions.
Consanguineous marriage was found in 22.0% of the Turkish population, most frequently in the Southeastern Anatolia region (41.6%) and the Black Sea region (32.9%). 28 The high rate of consanguineous marriage in these regions might be the cause of the frequency of subjects with cleft.
Smile line, one of the important factors in evaluating oral aesthetics, is classified into three groups: normal, low, and high. 29, 30 In the present study, the rate for normal, low, and high smile line was 61.1%, 33.5%, and 5.4%, respectively. High smile line was most frequently found in the Aegean region (p , 0.05) ( Table 3) .
Of the main subject group, 6.5% showed midline diastema. Ciuffolo et al. 7 recorded an identical rate for midline diastema in the Italian population. Likewise, Proffit et al. 24 determined 6.0% midline diastema after the National Health and Nutrition Estimates Survey III (NHANES III) in the American population. However, this rate is higher than that the 4.0% prevalence Ç elikog lu et al.
14 found in the East Anatolia region and less than the 7.0% prevalence Gelgö r et al. 13 found in the Central Anatolia region. It is interesting to note that in the present study, the rates for the East and Central Anatolia regions were 4.5% and 7.6%, respectively, which is similar to the findings of Ç elikog lu et al. 14 and Gelgö r et al. 13 Convex profile was more common in girls (p , 0.05), whereas concave profile was observed significantly more frequently in boys (p , 0.01). Subjects with convex, straight, and concave profile were recorded most frequently in the Mediterranean region (19.0%), the Aegean region (22.8%), and the Southeastern and Central Anatolia regions (17.0%), respectively. Profitt et al., 24 argued that concave profile presents skeletal Class III and convex profile skeletal Class II. Despite the dental evaluation in the present study, the distributions of the profile and malocclusion classification were coherent among the geographic regions. Class III malocclusion and concave profile were most common in the Central Anatolia and Southeastern Anatolia regions, whereas Class I malocclusion and straight profile were found at a high rate in the Aegean region (p , 0.01).
CONCLUSION
In the present study, the distribution of orthodontic malocclusion and evaluation criteria, except midline diastema (p , 0.05) and openbite (p , 0.01), showed statistically significant differences among the 7 geographic regions of Turkey. This might be due to the differences in climate, flora and fauna, human habitat, agricultural diversities, and socioeconomic status among the regions. Therefore, epidemiologic surveys examining the geographic regions separately will contribute more to the development of national health policies and beneficial distribution of health services.
